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Boville Focal Hepatitis And 
Its Termination 
("Sawdust" and "Telang" livers) 
ROBERT GETTY, D.V.M., M.S. 
T HE meat-packing industry has sus-
tained a heavy loss for years because 
of the condemnation, upon federal inspec-
tion of bovine livers affected with telan-
giectasis and the so-called "sawdust" con-
dition. Due to scientific advances, the 
monetary value and nutritional signifi-
cance of the bovine liver have materially 
increased in recent years. The economic 
importance of the loss of this food product 
is apparent in the reports of the National 
Live Stock Loss Prevention Board. l Dur-
ing the years 1941 to 1944, inclusive, a total 
of 910.962 beef livers were condemned for 
telangiectasis and 426,367 as "sawdust" 
livers by the federal meat inspectors. In 
1944, a total of 12,411,374 cattle were 
slaughtered under federal inspection; from 
this number, 236,324 livers were con-
demned for telangiectasis and 117,871 for 
"sawdust" condition. When one considers 
that the average weight of the bovine liver 
is 10 to 12 lb. (Sisson and Grossman) 2, and 
the wholesale value is approximately 25 
to 30 cents per pound, it is evident that 
the annual loss exceeds one million dol-
lars. 
The term telangiectasis, as defined in 
Stedman's Medical Dictionary, means "di-
latation of the small or terminal blood 
vessels of a part." However, a review of 
the literature reveals that a variety of 
terms have been applied to this condition, 
The conclusion, reported by the author in July, 
1945, that the so-called "sawdust" and "telang" 
lesions merely represent different stages of a focal 
hepatitis, has recently been substantiated by data 
reported by the Colorado Agricultural Experi-
ment Station, Fort Collins, Colo., in the Journal 
of the American Veterinary Medical Association, 
April, 1947. 
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among which the following may be men-
tioned: cavernous angioma (McFad-
yean) ,<1 hemorrhagic infarct (Stubbe),4 
cavernous angiomata (Stockman)," spot-
ted capillarectasis (Stroh) ,6 capillary 
telangiectasis (Kitt),7 telangiectasis (Jae-
ger),H hemorrhagic spotty livers (Chaus-
se),n and cavernous hemangioma. The 
variety of terms used to describe this con-
dition emphasizes the confusion existing 
as to its nature and cause. The term "saw-
dust," as defined by Edelmann10 and used 
by the meat-packing industry, is applied 
to those livers exhibiting yellowish white 
areas the size of a small particle of saw-
dust, but descriptive literature is deficient 
regarding these livers. 
With the economic and nutritional fac-
tors in mind, studies have been conducted 
since February, 1943, on telangiectatic 
and "sawdust" bovine livers, in an attempt 
to establish a definite macroscopic and 
microscopic picture of the condition. An 
attempt was also made to determine the 
percentage of distribution and the in-
cidence of telangiectatic and "sawdust" 
livers in relation to sex, age, and condition 
of the animal. The disposition of the car-
cass and other concurrent lesions, includ-
ing parasitism, were also noted. 
Methods of Procedure 
Obtaining Liver Samples.-The livers used in 
this study were obtained from both beef and dairy 
cattle slaughtered at the plants of Wilson and 
Company, Omaha, Neb., Cedar Rapids, Iowa, and 
Chicae;o, Ill. Both superficial and deep samples, 
usually several centimeters square, were taken 
from the peripheral and central portions of the 
livers. The specimens were fixed in absolute al-
cohol and in 10 percent solution of formalin 
(equal to 4 percent of formaldehyde), and re-
turned to the laboratory at Iowa State College for 
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embedding, sectioning, and mounting. Glycogen 
deposition was determined in those samples 
placed in absolute alcohol, while fat stains and 
various routine standard and modified stains were 
made from the samples placed in 10 percent 
formalin. 
Routine Observations.-Because the material 
was obtained from the killing fioor, the following 
observations could be made: the approximate age, 
the sex, breed, general condition of the carcass, 
other concurrent lesions including parasitism, and 
disposition of carcass. The livers were examined 
grossly as to size, weight, shape, color, consist-
ency, and odor. and incised for evidence of hyper-
trophy, fascioliasis, or any other visible abnor-
mality. 
Histopathologic Procedures.-A modification of 
the techniques described by Mallory" and by 
Salthouse12 was used in order to examine the 
tissues for fat. Representative samples of the 
various conditions were emb"dded in a glycerine-
gelatine solution and placed in an incubator at 
56 G C. for 3 to 4 hours. Upon removal and 
solidi£ication, a block was cut, trimmed, and 
frozen sections were made from it. The sections 
were stained with scarlet red following the tech-
'nique described by Mallory. A rapid fat stain 
using oil red "0" was also used following the 
technique of Proescher,'" as well as the nile blue 
EuHat" stain introduced by Smith." 
The remaining duplicate samples, fixed in 10 
percent formalin, were dehydrated and cleared 
by transfer through 3 changes of dioxane 
(Guyer)."; The tissues were impregnated with 
paraffin, using Altmann's embedding mixture 
with 3 changes of paraffin kept at a constant tem-
perature of 56° C. Two tissue blocks were taken 
from each repres"ntative liver sample and marked 
"A" and "B," respectively; the thickness of the 
sectio~s was governed by the condition of the 
paraffin and the ease of sectioning. Five slides 
were made Irem each block so that the follow-
ing stqin techniques, as described by Mallory, 
could be routinely employ(;d. The sections were 
stained with Harris' hematoxylin and eosin, 
Heidenhain's hematoxylin, Weigert's elastic tis-
sue stain, and Van Gieson's connective tissue 
stain. 
Some of the tissues, fixed in absolute alcohol, 
were embedded in celloidin and stained with 
Best's carmine following the embedding and 
Fig. I-Photomicrograph of an hepatic area 
illustrating the first stage of the described focal 
hepatitis. Note the distended sinusoids engorged 
with blood. x 130 Specimen 27. 
Fig. 2-The macroscopic, purplish, pin-point 
telangiectatic areas exhibit a microscopic pic-
ture similar to that seen in this figure. x 130. 
Specimen 87. 
Fig. 3-Note the distended sinusoids with ac-
companying hyperemia in one half of hepatic 
lobule; hepatic parenchyma apparently normal 
on oppositc side of central vein. x 130. Specimen 
53. (A) Normal hepatic cells; (B) enlarged sinus-
oids; (C) area of hyperemia; (D) central vein. 
Fig. 4-Note the leucocytic infiltration of the 
periportal necrotic focus. x 130. Specimen 26. 
(A) Normal hepatic cells; (B) necrotic focus; 
(C) hepatic artery; (D) portal vein (E) bile 
duct. 
Spring, 1947 
staining methods of Mallory;" others were em-
bedded and stained for glycogen following the 
technique described by Bensley'" for paraffin 
embedding and selective staining for glycogen. 
Results 
Macroscopic Findings.-Macroscopical-
ly, the typical telangiectatic liver appeared 
normal in size, weight, and shape. The le-
sions, which were purplish black to red-
dish blue, varied greatly. Some of the 
lesions were but pinpoint in size, others 1 
cm. or more. They possessed rather defi-
nite boundaries which marked the in-
volved area from the remaining hepatic 
parenchyma. However, the very small, 
purplish, pinpoint areas could be easily 
overlooked unless careful observation was 
made. The larger lesions, which may be 
sunken, could not only be seen but also 
palpated on the surface. Upon incision, 
the lesions exhibited a meshlike or netlike 
structure which was filled with blood. 
They were sometimes confined to a very 
small area of the liver, or were often dis-
seminated throughout the entire organ. 
The remaining hepatic parenchyma ap-
peared normal. No cirrhosis, hypertrophy, 
or evidence of fascioliasis was noted. 
Macroscopically, the "sawdust" livers 
appeared normal in size, weight, and shape. 
The lesions were pinkish white to yellow-
grey and variable in distribution. They 
were distributed throughout the entire 
liver or were found only in irregularly 
scattered areas. The noninvolved areas 
appeared normal in color, consistency, and 
odor. Upon incision, the cut surfaces ap-
proximated one another, indicating no hy-
pertrophy. The surface of the organ was 
smooth and no cirrhosis was evident on 
palpation. 
Telangiectatic and "sawdust" lesions 
were frequently noted in the same liver. 
These lesions, which were variable in ex-
tent and distribution, exhibited the com-
bined appearance of the previously de-
scribed telangiectatic and "sawdust" 
livers. 
Microscopic Findings.-The following 
results were representative of those 
obtained from the examination of several 
thousand sections made from 82 liver 
specimens. The first phase in the observed 
focal hepatitis was one of distended smu-
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Specimen 
Number 
TABLE 1 
SEX, AGE, CONDITION OF CARCASS, AND CLASSIFICATION OF 82 LIVER SPECIMENS 
Sex Age 
Condition of 
Carcass 
Macroscopic 
Classifica tion 
Microscopic 
Classification 
F 18-24 mo. fancy Normal Normal 
---;2~--~F 18-24 mo. Prime Sawdust--- -----Sa;dust (sl.f ----~ 
'" F -=- 8-10 Y,:" =---=-Go~d _____ ·felang_. ---Tcla_;_;_g(SlT----
4 M 18-24 mo. Prime Sawdust -- Sa,;cf~st(SI.-)-----
--5-- -- M-----18-2~no.~~- -P~Gne- ---'Telang - -- ---Tclang (sl.) 
6 M 18-24 mo. Choice Telang 
Sawdust 
Sawdust (mod,) 
- -Sawdust (sCT -
7 M 18~24~m~ Choice -- Normal- Normal 
- -S---- M - --18-=Z4mo-.-- Cho;ce--'---Sawdust ,- --' - Sawdust (8"11'- ~--
-ll'---M ---TS-24IIlo:------ Choice SawduSt -- ---~Sawdust(01.) 
12 M 18-24 mo. - - Prime ---Sawdust------- Sawdust(sCr---
-1-3---'~---1S-24 rno.----P~·ime----Teli;_;_;_g- - -- Tehwg (s() .. ---
Sawdust (ext.) 
14 M 18-24 mo. Prime Sawdust Sawdust 
- ----- ,-- -----
15 M 1S':24 mo. Prime Sawdust 
-1-6- M 18-24 mo.-- Chcice-- - Normal 
-1-7--- """""F - 18-24 mo. Cl;oicl" Normal Normal 
- ~Telang (sl.) -18--'~ --- - 8-10 yr. Good - -~ Telang 
19 M 18-24IT'O, -ChOlCC- -Telang- Telang (81-.1- ----
Sawdust (ext.) 
21 
22 
23 
24 
25 
F 
F 
F 
F 
F 
18-24 mo. 
1S-24 rna, 
12 yr. 
18-24 mo. 
IS-24 mo. 
Fancy 
Good 
Canner 
Choice 
Choice 
Sawdust 
Nor';;'al --- --- --Sa,-v-d-u-s-t--
Tclang 
- - sawd,~-(ext~)- ~ - - Sawdust (1llOd1' 
Telang (,,,t.) - -----Telang(ext.) 
Sa"-WCl.~(ext:) --- Sawdust (~'XL) ---
______ T"lang ~ ___ _ 
Sawdust (exL) Sawdust 
Tdang 
~26 ---F-----18-24 mc).- -- PrIme Sawdl~st-(modT-----Sawdust (~o-ci.) ---
--2-7--- --F-- -- 18-24 mo.- - - Prime --Sa'-;"d-~(m<;d:) --- Sawdust (,,-;Zt.)-
2S F 
29 M 
---- -6-m-o-.----p-r-im-e~..----"""~~;::~st(7s~~·) ~:~:17st(s~;!. 51.) 
2 yr. Prime Telang (v. sl.) 
Telan.g (sl.l 
-----sawdust (mod.) 
Telang (v. sl.) 
-30----F-----12-15 ,:;:::-- ---Canner Telang (ext.-)- -Tel"angCexL)- --
~~ ---F--- - --zyr.------p;.ime - --Sawdust (ext.)-------sawdust (ext.) 
41 p 18 .. 24 mo. Fancy Normal 
Telang (51.) 
Sawdust (sl.)---
Telang (sl.) 
-4~- """"F'- -18=-24-';;'0.-' Prime -Sa,,;dust(ext~)---- -Sawdt.ls"t-(;I.)'--
- 4"3""--F- ____ ..22_yr~~--Canne-;--__:_=,Telani (e~t:~=~Telang (mod.) 
19-24 mo. Choice Sawdust (ext.) SawduStCext.-) -44 F 
. ____ . ___ ~_ _ Telang ~I.L __ ,_ ~ 
45 F 18-24 mo. Choice Sawdust (ext.) 
-46---' "";Fc;-----1'""S;;---;24 m-o.--- Pr""im-e------OSawdust (mod. ) ___ ----oSc-a_wdust .;.(m_o~d-,-. ) __ _ 
47----oP ----I'"'S'"-24mo.----P-rime-- --Sawdust(mod-:-) Sawdust (ext.) 
6 mo. 
49 M 2 yr. 
Prime 
Telang (mod.) Tclang (sl..'..)---o"""," __ _ 
Sawdust (sl.)---- Sawdust (v. sl.) 
Telang (sl.) 
Prime----- Telang (v. sO--- Sawdust (mod.) 
Tclang (\". sl.) 
---:SO-- F 12-15)r. - '-C;a:;;-ner -Telang(ext-.'-)- .-- -Tel';:ng'-(ext.)-· 
-51---F-· .-- - -- - iYr.--- - Prime-----Sawd~:~i.Tv.~~i.-)-- - -sawdti"st(ext.)- --
52 yearling Prime 
. Telang (sl.) 
- Sawdlist--- Sawdust (mod.)----
Telang (sl.) 
*1\1 represents bull or steer; F re;:>resents cow or heifer. Sec explanatory paragraph, p. 147, for key to 
abbreviations. 
Specimen 
Number 
53 
Sex Age 
yearling 
TABLE 1 -Contlnufd 
Condition of 
Carcass 
Frime 
Macroscopic 
Classification 
Telang (ext.) 
!l.ficroscopic 
Classification 
54 F 12-15 yr. Canner Tclang 
Telang (exL) 
Sa\\'dust (ext.) 
- -Telang (mod.) 
55 F --12-15-y-r-. --Canner - --- S-a~d-usi: (sn-- -- Sa~dust (s1.) -----
-56 - -- M·-----old bull -- Ca-n-n-e-r Normal 
Telang (sIT -
Telang (v~ sD 
57 - F __ ~~=15 yr_.__ Canner 
--58- yearling -C-hoicc 
- --orelang (mod.) 
Sawdust (si.} 
Sa\;-dl1~ -- -- - Sawdust-;(-m~o-d·.')-­
Telang (mod.) 
Sawdust 
59 ----yearli~g Prime 
60 F - 10-12 yr. Good Normal - --r\Ormal ---=-= __ 
61- - -?- yearling Prime --- - Sawdust Sawdust -(sl.) 
62---- ?- ---- yearling- ---- P;:iffie- - --Sawdust Sawdust (s1.) 
-63 --- - - -- yca'Jing---Choice - --Tela-;;g (cxt.)---=- Tclang (ext.)----
12 15 yr. Canner T-elang Telang (exL) 64 F 
65 M 
---- ----
66 M 
67 M 
old bull 
-- -----~ --- ----
Canner Normal - ~::~u~~ ~~~c..e-n-c-r-a-;ti-o-n-
--" - -------
old hull Canner Normal 
-- ------ - --- -
18-24 mn. Prime T':J,l;;-g 
noted 
Normal 
--Sa~dust Vxt:}' -- -
Telang (mod.) 
68 F 
-M-
___ 1_2_-15 yr. Good Telang 
Sawdtlsl ~'l-.)--
Telang (ext.) 
---:Sa-;vdust (~l:; ----69 
70 M 
71 F 
72 
73 
74 F 
75 F 
young bull Prirnc 
18-24 mo. 
12-15 y-;:. 
yearlin.~ 
yearling 
10-12 yr. 
8 yr. 
_!e~ng.r.early) ___ _ 
Prime Sawdust Sawdust 
Tdang 
Canner -- - Telang (;Cj- - SawduSt(sl. I 
___ ""Sawdust (s1.) Tclang (v. sl.) 
Choice Ttlang (eJ~tT--- -Telang T<=,ct:) 
Choice 
utility 
Good 
Sawdust 
--""'T""dang 
Sawdust 
Sawdust (sl.) 
Sawdust (exLI 
Telang (ext.) - --
Sawdust (v. sl.) 
Sawdmt (mod.) 
Tclang (s1.! 
-- --- -------,-0- ---- ------ ------
76 yearling Prime Normal Normal 
--"('7 --------- yearling Prime Sawdust 
78-- F _ ==6 8~_-'Lc..r-._-_-_---G~oo-d Sawdust (mod.) - --l-'cTang (mod.! Telang 
yearling Prime -- -:~-o-r-m-al -- ----;rclan'[((s1.) 
-80-- --~--- yearling----Choice ---S-awdu-st-- - -- Area no'-t-se-'-c-t~io-n-e-d~-
79 
81--~F--- -8-10 yr-:- -- Go-o-d-;-----",Telang ---- -Telang(mod.) --
Sawdust Sawdust (mocl.) 
--- --------- - -- - -
82 F 10-12 yr. Canner 
83--- II -- -1-0---12- Yr. -------OCc;-a-n-n-e-r-
Normal 
~elan-g-­
Sawdust 
Normal 
Telang in<t.) -- -
Sawdust (sl.) 
-----, 
84 __ F _____ 10.:.-12 ~ Canner Normal Normal 
85 F 10-12 yr. - ---canner--' - S~~st-(e;a.) - ----.sawdllitText-:-) ---
-86 ---F"'---- 10-12 yr. Canner -----;y'elang (ext.) Telang (ext.) 
87- - ---- --- (, mo.-- - Primr--- - 'relang ----- -l'elan-'g'-;c(e-x-t-.'-,I---
88-------rF~----------2-yr-.-------=P~r~im-.c--
89 F 6 m-o-. --- Pr-im-e-
--~-----;- - - -- -
Normal 
- --Telang---
Sawdust 
Sawdust 
Sawdust 
90 2 yr. Ch()ic~ Normal Sawdust (sl.) 
91 -----?---' - --2-y~ -- Prime- Normal -- - Norma-Ic--'------~ 
92 F - 8-fo yr. Good - --TeJang-- --- -Telang; (mod.) 
93 F 8-10 yr.-- ----cannrr-- T-.e-la-n-g - --- - --TcTan~g-(m()d.)----
94-;-----cF"", - 4-6 yr. Choice --- --;-relang -Telang (ext.) ---
soids engorged with blood (fig. 1). Fre-
quently, the involved areas could not be 
observed grossly; microscopically, they 
had the appearance of an area in the very 
first stages of a local inflammation. The 
pinpoint telangiectatic lesions were at first 
confined to a single hepatic lobule (fig. 
2, 3). No leucocytosis was evident at this 
early stage. Pressure atrophy was noted 
in some of the hepatic cells adjacent to the 
distended sinusoids and many of the nu-
clei were pyknotic. The hepatic cords, 
in the same lobule, on the opposite side 
of the central vein were normal in appear-
ance (fig. 3). 
Histologic examination (fig. 5) of the 
macroscopic, purplish, pinpoint telangiec-
tatic areas often revealed a later stage of 
the condition. This particular section was 
taken from a 6-month-old heifer exhibit-
ing both "sawdust" and telangiectatic le-
sions. There was a leucocytic infiltration 
in addition to an increase in blood in the 
involved area. The hepatic cells in, and 
adjacent to, the lesion were undergoing 
cloudy swelling and hydropic degenera-
tion. The histologic picture was one of an 
acute inflammatory reaction. 
Another stage is represented by a sec-
tion taken from a necrotic focus (fig. 6) 
which would be classified macroscopically 
as a "sawdust" lesion. This particular 
specimen was obtained from a 2-year-old 
heifer exhibiting moderate telangiectatic 
and "sawdust" lesions. A zone of hyper-
emia was noted about the necrotic focus 
which was undergoing leucocytic infiltra-
tion. Histologic examination of the aver-
age macroscopic "sawdust" lesion reveal-
ed a necrotic focus in which the hepatic 
cell outline was completely destroyed 
centrally (fig. 7). 
Transitional stages between so-called 
"sawdust" and telangiectatic lesions often 
could be noted in the same specimen (fig. 
8). The necrotic focus (former "sawdust" 
lesion) was in a stage of resolution and 
repair. Necrotic foci, which were variable 
in extent and duration, were scattered 
diffusely throughout the section. The 
"sawdust" lesions were in various stages 
of degeneration, resolution, and regenera-
tion (fig. 9). The periphery of many of 
the necrotic foci was penetrated by re-
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generating hepatic cords, illustrating th~ 
beginning of the formation of telangiec-
tatic areas. 
The classical telangiectatic picture was 
one of widely distended sinusoids giving 
a cavernous appearance (fig. 10). This 
section was taken from a 12- to 15-year-old 
grade Jersey cow. The sinusoidal lumen 
may be increased 10 to 50 times that of 
normal, yet the lining cells in most in-
stances remain intact (fig. 11). Postmor-
tem clotting of blood was conspicuous in 
the cavernous sinusoidal areas. However, 
the blood contained within the areas was 
normal in appearance. The hepatic cords 
adjacent to, and lining, the distended sin-
usoids appeared normal. No degeneration 
or necrosis was noted in the surrounding 
hepatic lobules although some of the sin-
usoids were dilated. The typical lobule 
structure was destroyed in the involved 
areas although the remaining hepatic par-
enchyma was normal in appearance; there 
was no increase in collagenous or elastic 
fibers in or about the telangiectatic lesions. 
Glisson's capsule appeared normal. 
Frequently, an apparently normal liver 
exhibited, upon microscopic examination, 
the typical so-called "sawdust" and telan-
giectatic lesions. Necrotic foci (fig. 12) 
were noted microscopically; however, 
these areas could not be observed grossly. 
Of 17 livers classified as normal macro-
scopically, 7 showed the beginning of 
"sawdust" and telangiectatic lesions 
microscopically. 
Statistical Data.-The preceding tables 
include data on 82 liver specimens ob-
tained from the examination by the writer 
of approximately 9,500 bovine livers. Table 
1 lists the age, sex, condition of the car-
cass, and classification of the specimens. 
The ages were estimated by the teeth. In 
'. 
Fig. 5-The involved area is undergoing leu-
cocytic infiltration. x 130. Specimen 89. 
Fig. 6-Note the congested sinusoids surround-
ing the necrotic focus. x 130. Specimen 27. 
Fig. 7-Microscopic picture of the average 
macroscopic "sawdust" lesion. x 130. Specimen 
31. 
Fig. 8-Transitional stage between the so-callei 
"sawdust" and telangiectatic lesions. x 120. 
Specimen 31. 
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certain instances, the sex was not known 
because of circumstances beyond control, 
e. g. interruptions. Edelmann'slo chart on 
the classification of food animals was used 
to classify the condition of the carcass. 
Under "Microscopic Classification" (table 
1), descriptive terms are used as follows: 
Sawdust Lesions 
Slight (sl.) .-Less than 4 or 5 lesions to 
an average 8-10-mm. square section. 
Very slight (v. sl.).-Lesion usually single-
small in size. 
Moderate (mod.) .-Lesions irregularly dis-
tributed involving not more than a third to 
a half total area of the section. 
Extensive (ext.) .-Lesions diffusely scattered; 
very little normal hepatic parenchyma remaining. 
Telang Lesions 
Slight (sl.).-Telang lesion usually single-
small, involving an area not greater than 5 or 
6 hepatic lobules. 
Moderate (mod.).-One or more lesions, in-
volving a fourth to a half of the entire section. 
Extensive (ext.) .-Lesion or lesions involv-
ing more than a half of the entire section. 
Discussion 
The macroscopic examination of ap-
proximately 100 liver specimens exhibit-
ing lesions and the microscopic examina-
tion of several thousand tissue section'> 
gave the impression that the so-called 
"sawdust" and telangiectatic lesions re-
present different stages of a focal hepatitis 
and its termination. 
The telangiectatic and "sawdust" lesions 
are variable in size and distribution. They 
may be confined to a single section of the 
liver or they may be distributed through-
out the entire organ. The primary stage 
in the observed focal hepatitis is that of 
-
Fig. 9-Note the hepatic cords penetrating the 
necrotic focus and the apparent beginning for-
mation of telangiectatic areas. x 100. Specimen 25. 
Fig. 10-Note the greatly enlarged sinusoids 
which are typical of the classical telangiectatic 
lesion. The blood within the cavernous areas 
appears normal. x 130. Specimen 30. 
Fig. ll-Note the intact lining cells of the dilated 
sinusoids of a classical telangiectatic lesion. The 
adjacent hepatic parenchyma appears normal. 
This particular lesion surrounds the portal canal 
area "A." x 130. Specimen 54. 
Fig 12-Photomicrograph of a "sawdust" lesion 
present in a liver classified grossly as normal. 
x 130. Specimen 41. 
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distended sinusoids engorged with blood 
(fig. 1). The involved areas are at first 
microscopic in size. 
The small pinpoint telangiectatic foci 
may be easily overlooked. These purplish 
black lesions were most frequently noted 
in yearlings and 2-year-olds. They were 
also observed in several calves as listed in 
table 1. Areas of capillary congestion, re-
sembling the first stage of inflammation, 
were noted microscopically (fig. 2). The 
second phase exhibited a leucocytic infil-
tration in addition to an increase in ery-
throcytes in the involved areas (fig. 5). In 
a still later stage (fig. 6) , the hepatic cells 
of the involved area had undergone necro-
sis; the cell detail was lost within the cen-
tral portion of the lesion. The sinusoids 
about the periphery of the lesions were 
distended and the necrotic foci revealed 
the cellular changes characteristic of acute 
inflammation. These necrotic areas re-
presented a third stage in the condition 
and were classified macroscopically as 
"sawdust" lesions. They were variable in 
size and appeared to be centrally or peri-
pherally located in a hepatic lobule; or 
2, 3, 4, or more adjacent lobules 
were involved, so that they completely 
destroyed the typical structural unit of the 
liver (fig. 7). A coalescing of the hepatic 
cells and erythrocytes, noted in some of 
the necrotic areas, gave a homogeneous, 
structureless appearance resembling hya-
line degeneration. 
The following stage, that of resolution 
and repair by regeneration, could fre-
quently be noted in the same section. The 
necrotic foci which appeared macrosco-
pically as "sawdust" lesions had under-
gone resolution. The sinusoids about the 
periphery of the lesions were distended, 
and the necrotic areas were penetrated by 
regenerating hepatic cords, endothelial 
lining cells, and a few fibroblasts. The 
microscopic picture gave the impression 
that a formation of telangiectatic areas 
was beginning at this stage (fig. 8, 9). 
The classical telangiectatic lesion ex-
hibited widely dilated sinusoids giving a 
cavernous appearance (fig. 10). This type 
of lesion was usually seen only in the 
older cattle. The hepatic cords adjacent 
to the dilated sinusoids appeared normal, 
147 
although occasionally pressure atrophy of 
a secondary nature was noted. These find-
ings were in agreement with the reports of 
Stockman'; and Schoti.17 The lining cells 
and the blood within the cavernous areas 
appeared normal; no leucocytosis was ob-
served in the chronic cavernous type of 
telangiectatic lesion. JaegerS also con-
cluded that the blood in the telangiectatic 
areas was normal. Contrary to the report 
of Chausse,~ no excessive increase in con-
nective tissue or elastic fibers could be 
noted in or about the telangiectatic areas 
with the exception, in a very few instances, 
of the large lesions seen in the livers of 
TABLE 2 
OCCURE:\CE OF TEI.ANGIETATIC AND SAWDUST LI\'ERS 
IN RELATION TO CONDITION OF CARCASS * 
Condition 
of Carcass 
Fancy 
Prime 
Choice 
Good 
Utilitv 
Canners 
Microscopic 
Classifica tion 
T, S, or T+St 
2 livers 
31 livers 
15 livers 
8 Ii \'l'rs 
1 liver 
15 livers 
Microscopic 
Classification 
Normal 
1 liver 
2livt'rs 
3 livers 
1 liver 
o livers 
3 livers 
• Table includes specimens in which the ag~ was 
unknown. 
t T = Telangiectatic. 
S = Sawdust. 
T+S = Telangiectatic and Sawdust. 
older cattle. The telangiectatic area was 
frequently periportal in location, and it 
can be seen how the interlobular connec-
tive tissue has, in the past, been incorrectly 
considered as a portion of the lesion (fig. 
11). Glisson's capsule also appeared nor-
mal. 
These microscopic observations suggest 
that apparently one condition exhibiting 
various stages is present. The small, pur-
plish, pinpoint areas seen macroscopically 
are microscopically merely areas of dis-
tended sinusoids engorged with blood. 
This phase may be considered as the first 
stage of a focal hepatitis. The small, yel-
lowish white ("sawdust") areas seen ma-
crosopically are foci of necrosis. This in-
termediate stage exhibits a cellular re-
action typical of acute inflammation. 
Since transitional stages exhibiting a pic-
ture of resolution and repair were fre-
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quently noted between the intermediate 
("sawdust") stage and the classical telan-
giectatic areas, it is thought that the latter 
were the sequels of the local inflammatory 
reaction. This final telangiectatic picture 
was one of greatly distended sinusoids 
giving a cavernous appearance to the sec-
tion. Macroscopically, the areas were 
much larger than those classified as pin-
point telangiectatic areas, the latter repre-
senting the first stage of an inflammatory 
reaction. Since one of the important char-
acteristics of the liver is its capacity for 
restoration, it was not strange that the 
necrotic foci should be replaced by nor-
mal hepatic cords. When 75 percent of 
the liver is removed from a dog, the re-
maining lobes rapidly increase by hyper-
plasia so that, in 6 to 8 weeks, restoration 
is complete (Mann) .18 
The large number of calf livers con-
demned under federal supervision because 
of the so-called "sawdust" condition is 
noted in table 3. 
The fact that the "sawdust" condition 
is more prevalent in calf livers is addition-
al evidence to indicate that the "sawdust" 
lesion precedes the typical or classical 
telangiectatic lesion. It is interesting to 
speculate that, in all probability, the calf 
livers condemned as telangiectatic were of 
the pinpoint variety and would thus be 
classified microscopically as being in the 
first stages of an active hyperemia. This 
was found to be true in the livers examined 
in. this study. Consequently, one would 
expect to find the large classical telan-
giectatic lesion in older animals, after 
they had passed the pinpoint (first) stage 
and the "sawdust" (intermediate) stage. 
It is believed that the figures in table 3 
aid in substantiating histopathologic find-
ings. 
In attempting to review briefly the pos-
sible etiologic factor or factors involved 
in the production of the condition, the fol-
lowing observations should be kept in 
mind. Neither the telangiectatic nor 
"sawdust" type of liver showed any par-
ticular breed distribution in the animals 
examined, nor were there any other con-
current lesions evident in the specimens 
studied. The liver and intestinal tract 
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TABLE 3 
BEEF LIVERS CONDEMNED UNDER FEDERAL SUPERVISION FROM 1935-1944* 
Fiscal 
Year 
1935 ........ . 
1936 .. . 
1937 .... . 
1938 ... . 
1939 ....... . 
1940 ....... . 
1941 ....... . 
1942 .. . 
1943 .... . 
1944 .... . 
Animals Slaughtered l' nder 
Federal Inspection t 
Cattle Calves 
9,853.000 
10:975,000 
10,070.000 
9,776,000 
9,446,000 
9,756,000 
10,946,000 
12,347,000 
11,727,000 
12,411 ,374 
---- -----
5,719,000 
6:070.000 
6,281,000 
5,492,000 
5,264,000 
5,359,000 
5,461,000 
5,760,000 
5,209,000 
T clangiectasis 
Cattle Calves 
212,021 
194,637 
193,218 
191,156 
194,874 
199,461 
210,573 
241.264 
222.801 
236,324 
632 
222 
255 
279 
458 
356 
393 
450 
333 
394 
Sawdust 
Cattle Calves 
80.070 
69,167 
55.561 
67,078 
70,147 
92,944 
91, 813 
109,400 
107,283 
117,871 
4.180 
3,534 
2.977 
3,781 
3,679 
4,026 
5.453 
5.376 
4.859 
6,366 
* Seher, O. W., U. S. Dept. Agric., Chief, Inspection Operations Section, }'leat Inspection Division, 
Livestock Branch: Personal communication, November, 1945. 
t Agricultural Statistics, 1944. C. S. Dept. Agric., U. S. Govt. Printing Office, Washington, D. c., 1944. 
were examined for parasitism, but nothing 
of significance was noted. The carcasses, 
from which the "sawdust" and telangiec-
tatic livers were obtained, were all passed 
as fit for human food. The systematic 
study of several hundred serial sections 
of beginning telangiectatic and "sawdust" 
lesions in 6-month-old calves revealed 
that the lesions were at first periportal 
(fig. 4). The portal canal area showed a 
typical inflammatory cellular reaction and 
the lesion at first seemed to be confined 
to a single hepatic lobule (fig. 3). Later, 
some of the lesion involved the entire 
hepatic lobule and 4 or 5 adjacent lobules; 
thus, the central vein was surrounded. 
Therefore, sections made at random 
through a lesion often proved misleading 
as no specific zonal arrangement could 
then be determined. However, the sections 
studied to date seem to indicate that the 
etiologic agent or factor gains entrance by 
way of the portal canal. In view of these 
findings, the possibility of an autointoxi-
cation by way of the portal venous sys-
tem or biliary system should be kept in 
mind. Smith1D presented data that rather 
conclusively suggest there is a definite 
relationship between ulcers of the rumen 
and abscesses of the liver in beef cattle. 
Since the cytoplasm of the liver cell re-
flects, to some extent, the functional state 
of the cell (Maximow) ,20 it is interesting 
to note that no constant correlation could 
be made between fatty deposition or gly-
cogen deposition and the presence or 
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absence of "sawdust" and telangiectatic 
lesions in the sections examined, 
Table 1 reveals that, of the 58 animals 
in which both sex and age were known, the 
livers obtained were distributed as fol-
lows: 20 (34.4'1<) from heifers, 14 (24.1(1<) 
from steers, 21 (36.2 'I<) from cows, and 3 
(5.1';) from bulls. It should not neces-
sarily be inferred from these percentages 
that the condition is more frequent in the 
female than in the male. It is quite possi-
ble that the sex of the animals slaughtered 
was unequal in the 9,500 carcasses exam-
ined. As one would anticipate, those car-
casses classified as "good," "utility," and 
"canners" were from older cattle and, in 
most instances, they were females. As 
there are few old bulls slaughtered, there 
was lack of data on whether male animals 
in advanced ages are as susceptible as fe-
male animals. Table 1 reveals, however, 
that there is an equal distribution of the 
telangiectatic and "sawdust" livers be-
tween the sexes in "prime" and "choice" 
grades. The distribution of "sawdust" and 
"telang" livers in relation to age was as 
follows: 6 mo. (4), yearlings (12), 18 to 
24 mo. (25), 2 to 4 yr. (6), 4 to 8 yr. (3), 
8 to 10 yr. (5), 10 to 12 yr. (6), 12 to 15 yr. 
(8), old bull (1), young bull (1). It was 
evident that the livers obtained from ani-
mals of all ages may exhibit "sawdust" 
and telangiectatic lesions. 
It should be noted that, of the 17 livers 
classified as normal macroscopically in 
table 1, 7 showed beginning "sawdust" and 
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telangiectatic lesions upon microscopic ex-
amination (fig. 12). It seems quite prob-
able that many livers now being passed for 
human food would exhibit microscopically 
the beginning lesions typical of a focal 
hepatitis. 
An examination of table 2 reveals that 
the majority of the telangiectatic and "saw-
dust" livers were from carcasses classified 
as "prime" and "choice." This observation 
is in accord with the finding of Chausse,n 
Jaeger,S Schoti,17 and others who reported 
that animals possessing telangiectatic liv-
ers were. in good or very good condition. 
However, it should be noted in the same 
table that a considerable number of "can-
ners" also exhibited the telangiectatic and 
"sawdust" lesions. The thought has fre-
quently been advanced that the condition 
studied was confined mainly to young and 
well-fed animals. Since the lesions can be 
found in emaciated animals, "canners," 
and "cutters," one is led to believe that 
diet was not the sole etiological agent. 
Then too, "sawdust" and telangiectatic 
areas were observed in 6-month-old calves, 
which would tend to discredit the theory 
that the lesions may only result from 
metabolic changes due to nutritional dis-
turbances incited by a "feeding-up" pro-
gram. The heavy feeding of animals be-
fore slaughter could, however, increase 
the susceptibility of the hepatic paren-
chyma to injury from other causes by dis-
turbing normal cell metabolism. 
As was previously mentioned, the nutri-
tional significance of beef liver has greatly 
increased with our scientific advances. 
Since Pavcek et. al.~l have established the 
nutritional value of telangiectatic livers 
and reported the toxicity of certain 
"telang" livers when fed to weanling rats, 
the pathogenesis of this condition presents 
an ever increasing challenge. 
Summary and Conclusions 
1) Eighty-two beef livers exhibiting a 
focal hepatitis ("sawdust" and "telang" 
condition) were studied macroscopically 
and microscopically. 
2) The distribution and the incidence 
of "sawdust" and "telang" livers in rela-
tion to sex, age, and condition of the car-
cass were determined. 
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3) The evidence to date indicates that 
apparently one condition, a focal hepatitis 
and its termination, is present. Therefore, 
it is thought that the so-called "sawdust" 
and "telang" lesions merely represent dif-
ferent stages of this condition. 
4) Additional studies should be made 
in order to clarify and confirm the present 
classification of "sawdust" and "telang" 
beef livers, as given in this investigation. 
5) The present views concerning the 
cause of "telang" and "sawdust" livers are 
a true reflection of the uncertainty of the 
meaning of the histologic picture. 
6) Both "telang" and "sawdust" lesions 
can be noted macroscopically in the same 
liver and microscopically in the same sec-
tion. 
7) Transitional stages between "telang" 
and "sawdust" lesions are very evident in 
many of the sections. 
8) Many livers, designated as normal 
grossly, exhibit "sawdust" and "telang" 
lesions microscopically. 
9) No constant correlation could be 
made between fatty deposition or glyco-
gen deposition and the presence or absence 
of "sawdust" and "telang" lesions in the 
sections examined. 
10) No apparent increase in collagenous 
or elastic fibers was noted in or about the 
involved "telang" and "sawdust" lesions. 
11) Serial sections studied to date seem 
to indicate that the lesions are at first 
periportal and that the etiologic agent or 
factor gains entrance by way of the portal 
canal. 
12) Data recorded revealed that both 
the male and the female may be equally 
affected and that the livers obtained from 
animals of all ages may exhibit "sawdust" 
and "telang" lesions. Early stages of the 
condition were noted in 6-month-old 
calves. 
13) The majority of the involved livers 
were from carcasses classified as "prime" 
and "choice." However, a considerable 
number of "canners" and "cutters" also 
exhibited the telangiectatic and "sawdust" 
lesions. 
14) "Sawdust" and "telang" areas were 
observed in 6-month-old calves, emaciated 
animals, "canners," and "cutters," which 
would tend to discredit the theory that the 
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lesions may only result from metabolic 
changes due to nutritional disturbances 
incited by heavy feeding of animals prior 
to slaughter. 
15) All carcasses whose livers showed 
the lesions discussed were passed for 
human food; no concurrent lesions were 
evident. 
16) There was no particular breed dis-
tribution in the animals examined. 
17) It is apparent from this investiga-
tion that the gross classification of "saw-
dust" and "telang" livers is merely arbi-
trary. 
18) This attempt to establish a definite 
histopathologic picture should facilitate 
further research and investigation as to 
the etiology, pathogenesis, and necessary 
preventive measures. 
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